Introduction
A damage-free dry etching with high-etching rate, high selectivetyo ?trd excellent uniformity are requirel.
Furthermore, in order to expand a process condition margin, the substrate pattern and material dependences over large-diameter wafers should be suppressed. However, in conventio_nal dry etching equipments such as Dipole-Ring M€n9!, (DRM) etcher(" or Balanced Electron Drift (BED) etcher(", optimizations of process conditions for' each substrate patterns, substrate materials and self-bias conditions are required because the plasmas in these equipments zue generated mainly by secondary electron emission from wafer, which is set at cathode, due to ion bombardment to wafer. This problem is becoming serious for not only realizing single chamber/multi processes in step-by-step investment flexible production line but also damage-free contact etching which can suppress hole deactivations with carbon-rich fluorocarbon film depositing bottom surfaces of contact holes (Source/Drain -region) using two self-bias voltage (Vdc) conditions of Vdc=-500^, -600V and Vdc=-150V(').
The plasma source using the RLSA, which has been developed for gate oxidation/nitridation(3) , is one of promissing candidates to solve these difficulties. Also, using h-gavy norble gasses of Kr or Xe with large atomic diameters, this plasma source of quite low-electron temperature compared with conventional ones has a potential to realize both damage-free and high-speed ething.
In this report, we present first results of applyift ttr. RLSA plasma source to etching system by introduCing a new gas-supply structure of a metal gas shower head in the low-electron temperature (< ^. 1 eV) diffusion plasma region. Experimental Apparatus Figure 1 shows the new plasma etching system for 200mm wafer. Microwave with 2.45GHz radiated from the RLSA is used to excite the plasma. In order to uniformly introduce plasma excitation gas, 16 holes with l.8mm diameters are opened at the sidewall of the chamber in a circle. The shower head, which is set at 30mm position below the bottom of the dielectric plate, consists of several stainless ffi9r, and many small gas injection holes (number of l7Z) with 0.2mm diameter are opened on the wafer side of these tubes as shown in Fig. 2 ArlCrF.* 4946...*
